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Abstract
The healthcare sector is highly information intensive. Information on patient specific
medication is usually essential for clinicians when treating patients. However,
information is not always available when required. Electronic patient records (EPRs)
have in many cases enhanced the situation but there is often a need for exchanging
information across various organisations. In Finland, there is a plan to integrate
healthcare providers’ information systems into a single national system. To study
physicians’ perceptions on this forthcoming development, in particular the management
of medication information, a data collection was organised on a closed internet
discussion board for physicians. The results show that the physicians were not
convinced of the usability of the national system because they already have problems
with slow EPRs within one organisation. According to them, another basic problem is
patients' general lack of knowledge about their own medication regimen. The discussion
on the discussion board was not extremely active but the data collection provided
fruitful answers and was a useful experiment to keep in mind for possible future data
collection.
Keywords: medication information, physicians, Internet discussion board

1

Introduction

The role of information technology (IT) has been widely discussed when planning the
means to restrain the growing costs of healthcare organisations, enhancing patient safety
and the quality of care. Healthcare organisations with advanced IT are said to have
better outcomes. (The Most Wired Team 2008) However, some studies have shown that
information systems might not always have positive effects on healthcare organisations’
performance. (Nebeker, Hoffman, Weir, Bennett & Hurdle 2005)
Patient specific medication information refers to a current medication regimen e.g.
medication history, the generic and commercial name of the drug, the dosage, the use
indication, and an individual’s medication-taking practices. This information also
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covers the available knowledge about the risks related to a patient’s treatment, e.g. a
patient’s drug allergies. The most important part of medication information for
physicians is a patient's current medication regimen; what is the medication a patient
takes and does he take them according to his physician’s orders. (Aarnio & Raitoharju
2008) This is easy to understand because it has been argued that, for instance, in the
U.S. more than 1.5 million people are hurt every year by preventable medication errors.
(Landro 2009)
Many countries have eHealth strategies that aim at empowering electronic services
between different healthcare facilities and of course, between patients and healthcare
providers. In Finland, there is a national-level strategy with the objective of creating a
paperless document handling system. (Kela’s 1 role in the implementation of national ehealth services 2008)
In this case, the idea was to ask physicians: What are the current problems related to the
acquiring and use of patient specific medication information? How do they see the
current and future roles of information systems in the management of medication
information? The data collection occurred by collecting postings made on a closed
internet discussion board for physicians, which was also executed as an experimental
data collection method. Therefore, the aims of this paper are two-fold: first, it studies
the needs and perceptions of Finnish physicians on and about the current and future
electronic use of patient specific medication information. Second, it describes the
process of collecting information from a closed Internet discussion board for physicians.

2

Patient specific medication information and its electronic
management

Though medicines are prescribed to improve patients’ health and often have positive
effects, there are still many risks in the complex process of prescribing them.
(Kuperman, Bobb, Payne, Avery, Gandhi, Burns, Classen & Bates 2007) To support
physicians' clinical work and especially the management of patient specific medication
information, several electronic systems have been developed. To prevent the errors and
harm caused by incorrectly taking or prescribing medication information systems
supporting decision-making (e.g. computerised provider order entry CPOE with clinical
decision support CDS, interaction databases) have been developed. (Gross & Bates
2007; Kuperman et al. 2007) According to some studies, CPOE systems may help to
reduce serious medication errors by up to 55 percent. (Lillis 2003)
Also the purpose for using electronic prescriptions is to strengthen patient and drug
safety. (Kela’s role... 2008) In some e-prescription systems, the software automatically
checks a patient's drug history for potential unwanted consequences such as improper
dosages, medication allergies and adverse interactions. (Landro 2009) Physicians need
as much information on a patient as possible to support their prescribing process.
(Aarnio & Raitoharju 2008) That is why information exchange also has an essential role
in medication information management.

1 ”Kela” is the Finnish Social Insurance Institution.
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3

Methodology

There was a project called “Management of Medication Information” that aimed at
supporting national-level plans to manage patient specific medication information in a
way that the information would always be available in the right place at the right time.
One part of the project was to study healthcare professionals’ needs for patient specific
data, and the current and future roles of information systems. However, this paper
concentrates on the material gained from the discussion board, even though other forms
of data collection were carried out in the project.
The phrase web-based discussion board refers to a socio-technical system. The system
involves interaction between individual users, user groups, and the systems. (Lee,
Cheung, Lim & Choon 2006) Participants in online communities ask questions, pose
problems, and provide answers and solutions through a behaviour that has been called
“storytelling”. (Johnson & Ambrose 2006; Muniz Jr. & O'Guinn 2001) Web-based
discussion boards have been used for information seeking and information
dissemination on a great variety of issues. These include, for instance,the investigation
of cross-cultural differences in electronic word-of-mouth (Fong & Burton 2008), the
study of the role of message boards in spreading information about self-injurious
practices and their influencing of help-seeking behaviour (Whitlock, Powers &
Eckenrode 2006), and the achieving of learning objectives (Sautter 2007). According to
Lee et al. (2006), the reasons for customer knowledge sharing included the enjoyment
of helping others and expected reciprocity. For instance, 30% of Americans that have
participated in online groups have been reported as participating in healthcare related
groups. There are also communities for professionals, in this case for physicians, and
researchers have stated that the use of them provides continuous access to high quality
information and interaction with other professionals. The benefits achieved include the
enhancement of the quality of patient care and the professional life of physicians.
(Johnson & Ambrose 2006)
Data collection from a web-based discussion board was organised to avoid any time
specificities related to the tight schedule of the physicians. The idea for the data
collection came from a physician who was participating in a medication information
related IS project. The discussion board was provided exclusively for physicians and the
information was held behind a password provided by the administrator. The author of
this paper posted an introduction and some propositions for discussion. They included
propositions on searching for information from other organisations’ information
systems, even though that would take more time, and asking for information on how a
patient’s medications and a patient’s risk information should be provided in the
information systems, and about how to coordinate a patient’s medication regimen. In the
introduction, the participants were also informed of the confidentiality and research use
of the discussion.
In general, the discussion board used in this case was not extremely active, a total of
seven different physicians posted comments, some of them more than once, but all the
answers were very fruitful for the project. Since the data collection method was quite
new, at least among physicians, concentrating only on this data provides a better
overview for those interested in the method. The participants included a professor
emeritus and several docents, which meant that groups other than physicians at the early
stage of their career were reachable through the internet discussion board. Therefore,
despite the quite small number of participants, the value of this paper also comes from
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findings regarding the data collection itself. As the original idea for the data collection
was to generate an interactive discussion between the physicians, the data was analysed
based on the themes arising from the discussion. The postings were analysed according
to the chronological order of the discussion.

3.1 Research context
The healthcare system in Finland is universal and mostly financed via taxes. Finland has
a system of hospital districts, which are usually municipal federations consisting of one
main hospital and several regional hospitals. In the same region, municipal health
centres also provide primary care to the population of the municipality or other fixed
areas and patients are referred to specialised hospital care, if needed, from primary
care. (Engeström 1995) The private sector provides 1/3 of the specialised outpatient
services and around 8% of the inpatient services. Municipalities also acquire services
from the private sector but most of the patients using private healthcare pay the costs
themselves. Part of the private sector fee is in many cases reimbursed by The Social
Insurance Institution. (Centre for Pharmacology Therapy 2008)
Prescription drugs are sold in privately owned, strictly regulated pharmacies. The Social
Insurance Institution also reimburses part of the cost of prescription drugs depending on
the severity and chronic nature of the disease. (Ministry of Social Affairs and Health
2008) Furthermore, it is already possible to change a medication to a cheaper one that
contains the same active agents. This "generic substitution" has confused some patients
though. (Aarnio & Raitoharju 2008; Heikkilä 2009)
The first Finnish national eHealth strategy was drawn up in 1996. (Hämäläinen,
Reponen & Winblad 2009) In many Finnish primary healthcare organisations electronic
patient records (EPRs) have been in use from the late 1990's. (Mäkelä 2006) All the
hospital districts and almost all primary healthcare centres had an EPR as a primary tool
for patient data in 2007. (Reponen, Winblad & Hämäläinen 2009) However, there was a
lack of coordination in the implementation of the systems over the past decades and
therefore the systems are fragmented and mostly non-interoperable. (Teperi, Porter,
Vuorenkoski & Baron 2009)
There is a national level plan in Finland to guarantee the smooth exchange of patient
information between different types of healthcare sector organisations and provide realtime access to patient information. A law that came into effect in 2007 makes it
mandatory to incorporate public healthcare units and private units, that do not use paper
based archives, into an electronic archiving system. (Reponen et al. 2009) The Finnish
Social Insurance Institution is responsible for the overall coordination, operation and
maintanence of the information systems. (Hämäläinen et al. 2009) There are also two
other organisations; The National Research and Development Centre for Welfare, and
The Health and National Authority for Medicolegal Affairs, which are responsible for
the national code server and licensing of healthcare professionals and the operation of
authentication services. (Kela’s role... 2008) Healthcare providers have to achieve the
functionability of the systems by 2011. (Teperi et al. 2009)
The three main elements of the Finnish eHealth development will be an ePrescription
system, an eArchive and eAccess. (Kela’s role... 2008) Those elements are being
developed separately, but within the same project. (Alapekkala 2009) The providers will
access the system's patient archives through an index service. (Teperi et al. 2009)
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In the ePrescription system, a physician will send prescriptions electronically to a
prescription centre. All the pharmacies will have electronic access to this centre and the
ePrescriptions can then be dispensed in any pharmacy. The information on a patient's eprescriptions and medicine delivery data should also be available for physicians. (Kela’s
role... 2008) After 30 months in the centre e-prescriptions will be moved to an archiving
database where the information is archived for 10 years. (Raunio 2009) The eArchive is
a system that provides possibilities for the searching and archiving of patient records.
(Kela’s role... 2008) Healthcare providers will have their own patient record archive but
compared to the current situation, the structure of the archives will be uniform and they
will be maintained by the Social Insurance Institution in a single system. (Teperi et al.
2009) The piloting of the eArchive should start next year. The eAccess system will
allow citizens to view their personal medical information in the archive. In May 2009
will open a service called Kanta.fi where citizens can access their information by using
online banking identification or an electronic ID card. The information will appear as
the organisations start using the e-prescription system. (Raunio 2009)
It has been argued, that there is still no exact description of the forthcoming eHealth
services or their hoped for function, even at this point of the development. (Hyppönen
2009) The ePrescription system and the data archive for EPRs are long overdue but the
systems are still under development and being tested. (Raunio 2009; Teperi et al. 2009)
The completed archive will be one of the biggest archives in the world. (Alapekkala
2009) There have been some doubts as to whether e-prescription will provide healthcare
units with accurate medication information. For instance, nurses will not have the right
to use information in an ePrescription archive. Patients will also have the right to refuse
to use the proposed electronic prescription service. (Heikkilä 2009)

4

Results

To encourage the discussion on the internet discussion board, some propositions for
discussion were posted by the author. Most of the participants commented on those and
built their answers based on all or some of the propositions. Some of the propositions
were based on the national eHealth development issue and others on the management of
patient specific medication information in general. Also, some propositions further
developed the possibilities provided by electronic access to a patient’s own information,
for instance the portal for the patients' medication self-reporting. This chapter is
organised based on the themes arising from the discussions.

4.1 The electronic use of medication information from other
organisations
The first proposition was as follows: I would search for patient specific medication
information from some other place than from my own organisation's electronic patient
record, even though it would consume more time.
The participants commented on the fact that in practice there will be no time for
searching for information from another organisation’s archives or a national system
because the systems work too slowly. They built their claims on the fact that the
systems that are currently used only within one organisation delay the work at clinics.
Therefore, they believe that searching for information from a national level system will
be so slow that they will not have any time for patient care. They were also suspicious
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about the accuracy of the information that could be achieved from a national level
centralised archive.

4.2 Presenting medication information on a national eArchive
Two of the propositions were closely related to issues related to the national eArchive:
Patients’ medication should be presented on the national archive according to the
commercial name. The national archive should have a separate patient specific list of
risks including suspected, mild and serious adverse effects.
The physicians thought that the name of the medication should be presented as it is
presented on the package because that is the only name the patient might remember.
The risk list was found to be useful; however, it was hoped that the list would not be an
all-the-time-appearing pop-up warning that needs to be clicked off each time. The
reason why this was mentioned, was the current situation where they get a warning
almost every time when treating a patient receiving heart medications.
The coordination of patient medication means that the prescribing physician is
responsible for a patient's entire medication regimen after the prescribing.
The participants in the discussion found it completely impossible that a physician,
probably a different one every time, would be responsible for a patient's entire
medication regimen. The reason for that is, according to them, that patients do not
usually remember the medication they use, or the dosages. Therefore physicians cannot
be responsible for something that some other person has prescribed. It is possible that
those medications are not part of a physician's speciality or that the medication has been
wrongly recorded into the EPR. A lack of time during a patient’s visit was also
mentioned as one of the main reasons for not reconciling all the medications at the time
of prescribing new medication. This was especially relevant when the patient has
several different illnesses and several different medications had been prescribed by
different physicians and the visit was for e.g. rhinitis. In such cases there is not enough
time for reconciliation.
The participants mentioned the example that physicians working for occupational
healthcare do not commit themselves on specialists' decisions since the specialist
usually is responsible for those medicines.

4.3 Patients managing their medication information
The forthcoming eAccess will make it possible to view patients' own information in the
eArchive. The discussion proposition related to those solutions was as follows: Patients
should be able to complete their medication information, e.g. over-the-counter
medicines, to a portal or similar, in order that the information could be used to support
the clinical work.
The physicians were not convinced of patients' capabilities to use a portal. According to
them, most of their patients that use several different medications, especially the aged,
did not even know what the word "portal" meant. Therefore they believe that the
patients themselves would not be the best possible users of a medication portal. They
think that it should be a nurse or a physician who would record the information to
ensure the completeness and accuracy of the list, but that would require more workers,
especially nurses. Generally, the idea of a healthcare professional recording the
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vitamins, over-the-counter drugs or herbal products taken by a patient was found to be a
good idea.
The participants in the discussion mentioned several times that their patients rarely
knew, what the medicines they used were. One private sector physician described the
situation that his secretary tells each patient, that anamnesis is highly important and
guides them to visit their web pages. The patients are directed to bring all the previous
prescriptions and statements, etc. with them for their first, one-hour visit. Despite the
fact that the patients pay for private sector services, more than a half of the patients
come to the visit without any knowledge of the medicines they use or have taken
previously. Emphasising the importance of the medication information does not usually
help and the often the patients do not have the information on the next visit either.
Public sector physicians experience the same problems and so do those working in the
field of psychiatry. In addition to those patients who do not know their medication, there
are also patients that, for whatever reason, do not even want to give the name of the
medication they are taking.

4.4 Other themes arising from the discussion
Patients lacking knowledge of their medication was the most often mentioned topic in
the discussion, even though it was not mentioned in the discussion propositions. It was
also mentioned that an updated version of the medication recording part of the
electronic patient record would be helpful for the electronic management of patient
specific medication information. Again, physicians were suspicious of the influence of
the new reference price system that allows a patient to choose from medicines in the
same generic group of medication. The reference pricing system was seen as making the
situation, from a patient’s point of view, even more vulnerable to error. Some
physicians even thought that there might be patients possibly taking even triple dosages
of the same drug because of the misunderstandings caused by the pricing systems. The
different generic options were said to be difficult to follow even for physicians and even
more difficult for nurses. With regard to individual practices among physicians, not all
the physicians who refer patients to another physician include medication information in
the referral.

4.5 The internet discussion board as a data collection method in
relation to physicians
The internet discussion board data collection was organised to supplement the other data
collections in the project and the aim was not to build the whole data collection on the
discussion. It was meant to be more like an innovative experience aimed at increasing
knowledge about the possibilities offered by a closed discussion board targeted at
professionals. In this case, the data collection was not extremely successful but provided
useful comments. A couple of participants appeared immediately when the discussion
started and their answers were interesting and seemed to be sincere in the sense that the
discussion board allowed the participants to also express negative comments on the
themes. As a matter of fact, most of the participants had quite a negative attitude to the
current situation of electronic management of patient specific medication information
and this came through in their suspicion towards the forthcoming national-level eHealth
solutions. Though one could wonder why the discussion board activated only those
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physicians with negative experiences, the postings were in line with the interviews
conducted earlier in the project.
It may also be important that the timing of the data collection was not perfect, as it
started in the middle of the summer holiday season. However, it should be kept in mind
that most of the health centres and hospitals also provide services during the summer.
After the first peak of postings, the discussion came to an end. Then, after a couple of
months, it became evident that there had been a coding error and that the board was not
easily visible for the physicians. That error was then put right. However, only a few
physicians were activate enough to post new comments. That could also be a correlative
of the general activity of the discussion board.

5

The limitations of the study

Because of the low response rate, a generalisation of the results is not possible.
Therefore this study should be seen as an experiment to find other means to reach the
physicians for the purposes of data collection. Since the activity of the discussion board
and the willingness of the physicians' to participate in the data collection was a question
mark from the beginning of the organising process, it is possible that some of the
physicians perceived discussion boards to be for other purposes than this type of
“serious” discussion. A discussion board is probably not seen as a formal setting for a
discussion centred on Finnish eHealth development. The lack of participation may also
reflect the physicians' attitude to the fragmented and partially prolongued process of
developing and implementing healthcare information technology. Also the occasional
inoperability of the IS within their own organisation’s might have decreased their
interest in participating in any discussions.
There are not a lot of scientific papers available on the current status of eHealth
development in Finland. The majority of the papers and reports are written by the same
group of eHealth experts with access to national level information and the possibility to
conduct data collection under an assignment of, for instance, the Finnish Ministry of
Social Affairs and Health. The most up to date information is available in newspaper
articles or in presentations randomly available on the internet. Therefore, for instance,
physicians have probably a less crystalised picture of the current status of eHealth
development or on government led policy decisions, and they only become
knowledgeable about the innovations for the first time when the systems are being
implemented. That was noticed when interviews were conducted among physicians and
nurses and was found e.g. that they did not have any information on the future
ePrescription development. However, as these are still only plans, most of the
physicians are probably not motivated enough to participate in the discussion.

6

Discussion

The data collection was organised to study the issue of medication information
management from the physicians’ point of view. As mentioned earlier, the healthcare
sector is becoming more and more electronic. A lot has been written about technology
acceptance and healthcare professionals' resistance to electronic patient records but now
that the information systems have been in use for years, it is a good time to think about
the pros and cons related to this development. If the physicians are already dissatisfied
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with the performance of the information systems they use within one organisation, it is
easy to understand that their attitude to even more complex systems is fairly negative.
Though it would be ideal that one physician was responsible for a patient's entire
medication regimen, it might be difficult to organise in practice. However, the
forthcoming nationwide systems might help at least to check for adverse effects and
double dosing cases that are caused by a patient's confusion regarding the same
medication that has different commercial names.
Patients have, in many cases, a lot more responsibility for their own medication
information than they know. Therefore a functional information system and wellmanaged medication information could be a significant advantage for health facilities
attempting to attract both physicians and patients. As many human factors are involved
in electronic management and the exchange of medication information, because there is
more to it than just the recording of it, there are a lot of very complex issues to manage
certainly more than just the exchange of electronic versions of patient records.

7

Conclusions

The major problems related to the management of patient specific medication
information identified here were the current situation of the slow information systems
being used and the patients' poor knowledge about their medication. Those two reasons
were mainly responsible for physicians not really being convinced of the value of the
forthcoming possibilities to search for information in another organisation’s archives, or
from national, centralised e-archives. Since they also did not believe in all their patients'
ability to remember their medication or manage it, they were also suspicious of portals
targeted at patient self-reporting. Due to the unreliability of current sources of
information and an unwillingness to intervene in specialists’ treatment decisions, the
coordination of a patient's entire medication regimen was seen as impossible. On the
issue of data collection from among physicians, a closed discussion board probably did
not facilitate the best possible answers. Also, the discussion was not extremely active;
although it did provide interesting material and participants from different specialist
areas and at various phases of their career. Thus, based on the quality of the answers, a
closed discussion board can be said to be a useful way to collect data from professional
groups, providing that the discussion board is active enough and maintained by an
established organisation.
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